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IN THE CLAIMS : 

Please add the following claims 11-14: 

-11. The electronic camera as set forth in claim 1, 

wherein, as at least one of the good or bad evaluations of said shooting state, 
said shooting evaluation means detects a blurring amount and/or a misfocus amount of said 
image pick-up means,— 

—12. The electronic camera as set forth in claim 1 1, 

wherein, as at least one of the good or bad evaluations of said shooting state, 
said shooting evaluation means determines the spatial frequency component of said image 
data.— 

—13. The electronic camera as set forth in claim 12, 
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wherein said shooting evaluation means determines a high-area component 



amount of the spatial frequency, based upon a compressed encoding amount of said image 
data.-- 

—14. The electronic camera as set forth in claim 13, 



wherein, as at least one of the good or bad evaluations of said shooting state, 



said shooting evaluation means determines a release time lag, which is a time difference 
between a release operation of the electronic camera and an image pick-up time of the image 
data.— 



Claims 1-14 are pending. By this Amendment, claims 11-14 are added. These claims 
correspond to claims 7-10, but depend from claim 1, rather than claim 6. 
Examination and allowance in due course are earnestly solicited. 
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[Title of the Invention] I 0 4 ^ ^ 
Electronic Camera ^5/ 



[Background of the Invention] 
[Field of the Invention] 
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The present invention relates to an electronic camera which 



photographs an object and records image data. In particular, the present 
invention relates to a technology for recording image data in a good shooting 
condition without hand shaking or the like. 

[Description of the Related Art] ; 



often occurs. When this kind of hand shaking occurs, since an object field is 
exposed in a blurry condition, an entirely blurry image is shot. 

In a blurry image like this, the details of the entire image and the edge 
portions, which should be shot clearly, are lost. Therefore, the image does not 
1 5 give a good impression. 

A conventional camera with a hand shaking correction mechanism for 
solving these disadvantages due to hand shaking is well known. 

Fig. 13 shows a camera with this kind of hand shaking correction 
mechanism. 

20 In Fig. 13, a shooting lens 92 is disposed on the front face of the 

camera 91 . A blur correction optical system 93 is rotatably arranged in the 
lens barrel of the shooting lens 92. 

The rotation of two-axis coreless motors 94 and 95 is transmitted to 
this blur correction optical system 93, causing it to vibrate vertically and 
25 horizontally. 

Meanwhile, a blur amount detecting sensor 96 which detects the blur 
amount in the horizontal direction and a blur amount detecting sensor 97 
which detects the blur amount in the vertical direction are arranged in the 
camera 91. 

30 In the camera 91 which has this kind of structure, vibration of the 

camera body is detected by using the blur amount detecting sensors 96 and 97. 
The camera 91 drives the coreless motors 94 and 95 in the reverse direction of 
the detected vibration, and vibrates the optical axis of the blur correction 
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Generally, when performing hand-held camera shooting, hand shaking 



optical system 93. As a result, the vibration of the shooting optical axis is 
diminished, and a good photograph in which the hand shaking is corrected can 
be shot. 

However, in this kind of conventional example, the blur correction 
optical system 93 is disposed in the shooting lens 92. Therefore, there is a 
problem in that the shooting lens 92 becomes large and heavy. 

Moreover, the space to arrange the blur correction optical system 93 
has to be kept in the shooting lens 92, and there is a problem in that the 
flexibility of design of the shooting lens 92 decreases. 

Furthermore, the inner reflection in the shooting lens 92 increases for 
the portion where the blur correction optical system 93 is provided. Therefore, 
flaring easily occurs when performing back-lit shooting or the like. 

Moreover, since electric power is consumed when driving the blur 
correction optical system 93, there is a problem in that the battery life becomes 
shorter. 

Furthermore, there is a problem in that a small amount of noise occurs 
when driving the blur correction optical system 93. 

On the other hand, a blurred image can occur due not only to the 
aforementioned hand shaking, but also due to object shifting and misfocusing. 
However, since the conventional hand shaking correction mechanism only 
diminishes the vibration of the camera, there is a problem in that the 
mechanism cannot prevent object shifting and misfocusing at all. 

In particular, along with the trend toward higher resolution and 
miniaturization of imaging elements in recent years, the light receiving area 
per one pixel is more and more reduced, and the effective sensitivity of the 
imaging element has become low. Because of this, there is a tendency that the 
exposure time of the shooting element generally increases, and the chances of 
occurrence of hand shaking and object shifting become even higher. Because 
of this, especially in an electronic camera, immediate countermeasures are 
desired with respect to hand shaking and object shifting. 

Moreover, it was very difficult to accurately prevent misfocus 
accurately with conventional AF (automatic focus) shooting for an object 
which shows unpredictable movements, such as a flower which is swaying in 
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the wind. Because of this, an electronic camera which can accurately resolve 
the misfocus accurately under this adverse conditions is strongly desired. 
[Summary of the Invention] 

The present invention, in order to solve the aforementioned problems, 
5 has a purpose of providing an electronic camera which can reliably obtain 
image data in a good shooting condition, an electronic camera which can 
achieve minimum electric power consumption, an electronic camera which can 
decrease the worst value of release time lag by approximately one half, an 
electronic camera with a simplified structure, and an electronic camera which 

10 can decrease the memory capacity of the temporary storing means (later 
mentioned) or can increase the number of the samplings of image data. 

Moreover, another purpose of the invention is to provide an electronic 
camera which can omit the temporary storing means (later mentioned), an 
electronic camera which can obtain good image data with little hand shaking, 

15 an electronic camera which can obtain good image data which has little object 
shifting or misfocus, an electronic camera which can effectively perform 
analysis of a spatial frequency component, and an electronic camera which can 
obtain good image data with little release time lag. 
[Brief Description of the Drawings] 

20 Fig. 1 is a principal block diagram which explains the invention. 

Fig. 2 is a principal block diagram which explains another aspect of the 
invention. 

Fig. 3 is a block diagram which shows the first embodiment. 
Fig. 4 is a flowchart which explains the operation of the first 
25 embodiment. 

Fig. 5 is a figure which shows the time change of the blur amount. 
Fig. 6 is a block diagram which shows the second embodiment. 
Fig. 7 is a flowchart which explains the operation of the second 
embodiment. 

30 Fig. 8 is a block diagram which shows the third embodiment. 

Fig, 9 is a flowchart which explains operation of the third embodiment. 
Fig. 10 is a block diagram which shows the fourth embodiment. 



Fig. 1 1 is a flowchart which explains the operation of the fourth 
embodiment. 

Fig. 12 is a flowchart which explains the operation of the fifth 
embodiment. 

5 Fig. 13 is a diagram which shows a conventional example of a camera 

with a hand shaking correction mechanism. 
[Description of the Preferred Embodiments] 

Fig. 1 is a schematic block diagram that explains the invention. 
The invention comprises an image pick-up means 1 which 
10 continuously images an object, a temporary memory means 2 which 

temporarily stores a plurality of image data that are continuously imaged by 
the image pick-up means 1, a shooting evaluation means 3 which evaluates 
whether the shooting condition of the image data which is imaged by the 
image pick-up means 1 is good or bad, a still image selection means 4 which 
1 5 selects image data with the highest evaluation by the shooting evaluation 
means 3, and an image saving means 5 which saves the image data which is 
selected by the still image selection means 4. 

In the electronic camera, the temporarily memory means 2 starts the 
temporary storing of the image data after the release operation of the electronic 
20 camera is performed. 

Moreover, while waiting for the release operation, the temporary 
memory means 2 successively takes in new image data from the image pick-up 
means 1 and successively updates the image data that is being temporarily 
stored, and after the release operation of the electronic camera, suspends the 
25 data updating when the image data spanning from before to after the release 
operation has been temporarily stored. 

The temporary memory means 2 and the image saving means 5 share 
the same memory mechanism. 

The temporary memory means 2 performs differential compression and 
30 stores a plurality of image data that is continuously imaged by the image 
pick-up means 1 . 

Fig. 2 is a schematic block diagram to explain another aspect of the 

invention. 



Another aspect of the invention comprises the image pick-up means, 
that continuously images an object, a memory medium 10 which can store the 
image data, a shooting evaluation means 3 that evaluates whether the shooting 
condition of the individual image data imaged by the image pick-up means 1 is 
good or bad, a comparison means 1 1 which compares the evaluation of the 
shooting evaluation means 3 concerning the image data in the memory 
medium 10 and the evaluation of the shooting evaluation means 3 concerning 
new image data from the image pick-up means 1, and an image overwriting 
means 12 which overwrites and records the new image data to the memory 
medium 10 when the evaluation of the new image data by the comparison of 
the comparison means 1 1 is high. 

This shooting evaluation means 3 is a means for detecting the blur 
amount of the image pick-up means 1 as at least one of a good shooting 
condition or a bad shooting condition. 

In particular, the shooting evaluation means 3 evaluates the spatial 
frequency component of the image data as at least one of a good shooting 
condition and a bad shooting condition. 

Furthermore, the shooting evaluation means 3 evaluates the high area 
component amount of the spatial frequency based on the compression 
encoding amount of the image data. 

The shooting evaluation means 3 evaluates the release time lag which 
is the time shift between the release operation of the electronic camera and the 
point of imaging the image data. 
[Explanation of the Operation of Fig. 1] 

In the electronic camera of Fig. 1, the image pick-up means 1 
continuously images an object. A plurality of image data that are shot in the 
same manner are temporarily stored in the temporary memory means 2. 

Meanwhile, the shooting evaluation means 3 evaluates whether the 
shooting condition of the individual image data is good or bad. The still 
image selection means 4 selects the image data which is imaged during the 
period when the evaluation of the shooting condition is highest among the 
image data that are stored in the temporary memory means 2. The image 
saving means 5 saves the selected image data. 



6 

According to the aforementioned operation, the electronic camera can 
selectively obtain image data of a good shooting condition. 

Moreover, in particular, in this electronic camera, the temporary 
memory means 2 temporarily stores the image data during the shooting period. 
5 Accordingly, since it is sufficient to perform the selecting processing of the 
image data after the shooting is completed, the processing operation during the 
shooting period can be decreased without any trouble. 

In the electronic camera, the temporary memory means 2 starts the 
temporary storing of the image data after the release operation of the electronic 
10 camera. 

Accordingly, image data of a good shooting condition can be selected 
from among the image data that is imaged after the release operation. 

With this kind of operation, the operation may start after the release 
operation, and it is not necessary to always perform the imaging operation. 
15 Accordingly, it is possible to minimize electric power consumption of the 
electronic camera. 

In the electronic camera, the temporary memory means 2 takes the new 
image data from the image pick-up means 1 successively while waiting for the 
release operation. 

20 The temporary memory means 2 updates the image data by using this 

new image data, and maintains a plurality of image data that are temporarily 

stored in the nearest condition. 

When the electronic camera is release-operated in this condition, the 

temporary memory means 2 suspends the data updating when the image data 
25 spanning from before to after the release operation has been temporarily 

stored. 

Through this operation, the sampling zone (interval) of the image data 
which remains in the temporary memory means 2 is the zone which spans 
from before to after the release operation. 
30 In particular, hand shaking that accompanies the release operation 

hardly ever occurs right before the release operation. Because of this, the 
possibility of selecting image data which has fewer hand shakings becomes 
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very high by adding the period of right before the release operation to the 
sample zone. 

In addition, since the sample zone of the image data spans from before 
to after the release operation, the worst value of the release time lag 
5 (corresponding to the time interval between the edge point of the sample zone 
and the release operation point) decreases by approximately half compared to 
when a sample zone of the same time length is arranged only after the release 
operation. 

In the electronic camera, the temporary memory means 2 and the 
10 image saving means 5 share the same memory mechanism. Accordingly, the 
structure of the electronic camera is simplified. 

In the electronic camera, the temporary memory means 2 performs 
differential compression to the image data which is continuously imaged by 
the image pick-up means 1 and stores the image data. The differential 
1 5 compression is compression by obtaining differential data between images 
and, for example, includes the techniques of simple differential compression 
between frames, movement guarantee prediction or the like. Normally, image 
data which is continuously imaged by the image pick-up means 1 has a very 
high correlation, even though it is not as high as the frame correlation of an 
20 animated image. Accordingly, it is possible to make the encoding amount of 
the image data smaller by performing the above mentioned differential 
compression. 

Accordingly, it is possible to increase the sample number of the image 
data which can be stored in the temporary memory means 2. The possibility 

25 of selecting image data which has a better shooting condition becomes high by 
thus increasing the sample number of the image data. 

Moreover, if the sample number of image data is not increased, it is 
possible to decrease the memory capacity of the temporary memory means 2. 
[Explanation of the Operation of Fig. 2] 

30 In the electronic camera of Fig. 2, the image pick-up means 1 

continuously images an object. At this time, the shooting evaluation means 3 
evaluates whether the shooting condition is good or bad. The comparing 
means 1 1 compares the evaluation concerning image data in the memory 
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medium 10 and the new evaluation concerning new image data from the image 
pick-up means 1 . 

Here, when the new evaluation is higher, the image overwriting means 
12 overwrites and records the new image data to the memory medium 10. As 
5 a result, the image data of the better shooting condition remains in the memory 
medium 10. 

In particular, in this electronic camera, it is not necessary to 
temporarily store the entire series of image data, and a large capacity of 
temporary memory means becomes unnecessary. 
10 The electronic camera detects the blur amount (vibration amount or 

angular speed) of the image pick-up means 1 for the good or bad evaluation of 
jrJ the shooting condition. It can be evaluated that the hand shaking is small and 

" r the shooting condition is good when the blur amount of the image pick-up 

^ means 1 is small. 

SSSro 

p 15 Accordingly, it is possible to image the image data with less hand 

, shaking by performing the good or bad evaluation of the shooting condition by 

Jj using the blur amount of the image pick-up means 1 as the measurement. 

3 The electronic camera uses the spatial frequency component of the 

1 image data as the measurement of the good or bad evaluation of the shooting 

* 20 condition. Normally, for image data that are continuously imaged the image 

itself does not change much and it is assumed that the distribution of the 
spatial frequency has virtually no change. However, when hand shaking, 
object shifting or misfocus occurs to these image data, the image data is 
flattened and spatial frequency components of the high area is lost. 
25 Accordingly, it can be evaluated that image data which has many 

spatial frequency components of high area among these image data has less 
hand shaking, object shifting or misfocus as a whole, and that the shooting 
condition is better. 

Accordingly, it is possible to accurately select the image data which 
30 has small hand shaking, object shifting and misfocus as a whole by performing 
the good or bad evaluation of the shooting condition by using the spatial 
frequency component of the image data as the measurement. 
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The electronic camera evaluates the spatial frequency component of the 
image data from the compressed encoding amount. Normally, it can be 
evaluated that when the compressed encoding amount is larger, the spatial 
frequency component of the high area is larger. Accordingly, image data 
5 among the image data that are continuously imaged which has a large 
compressed encoding amount has less hand shaking, object shifting, and 
misfocus as a whole, and it can be evaluated that the shooting condition is 
better. Moreover, the value of this kind of compressed encoding amount can 
be obtained from the result of prior image compression processing, and it is 
1 0 not necessary to add special processing. 

The electronic camera detects the release time lag as at least one of a 
q good evaluation and a bad evaluation of the shooting condition. When this 

J release time lag is smaller, it is closer to the shutter timing which the user 

# desires, and it can be evaluated that the shooting condition is better. 

12 15 Accordingly, it is possible to select image data which has a smaller release 

2 time lag by making the release time lag as one item of the good or bad 

L evaluation. 

y3 Moreover, in particular, the case is explained in which image data 

gn which has smaller release time lag is selected in a condition of performing the 

S 20 temporary storing of the imaged image from before the release operation. In 

this case, it is possible that the camera is in the middle of an exposure 
operation at the moment of the release operation. Accordingly, it is possible to 
obtain an image which has completely zero release time lag, which could not 
be obtained with conventional single shooting of an electronic camera, by 
25 automatic image selection. 

Moreover, in the above description, the good or bad evaluation is 
performed by only one evaluation item for convenience. However, the present 
invention is not limited to this. 

The good or bad evaluation can be performed by providing a priority 
30 order in the plurality of evaluation items, or by performing a total evaluation 
by weighting the evaluation items. At this time, needless to say, it is 
acceptable when evaluation items other than those in claims 7-10 are included. 
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Moreover, the electronic camera of the above-mentioned Figs. 1 and 2 
is not narrowly limited to a single structure electronic camera. There is a trend 
in recent electronic cameras to structure them as a plurality of mechanical 
systems, such as by having separate structures for the shooting unit and the 
5 information mechanism. (Computer, electronic notebook or the like). In this 
kind of system structure, it is possible to divide the operations of the present 
invention appropriately between a plurality of machines. 

For example, it is possible to divide the operations, such as (1) in the 
imaging unit side, the continuously shot image data is temporarily stored and 
10 (2) in the information mechanism side 5 the images are selected and saved from 
among the series of image data according to the good or bad evaluation of the 
shooting condition. 

Moreover, the operation of the information mechanism in this case can 
be realized by using a program (recorded on a machine readable recording 
15 medium) which makes the information mechanism execute "a step of 

obtaining a result of a good or bad evaluation from the image pick-up unit or 
performing a good or bad evaluation of the shooting condition from the spatial 
frequency component of the image data or the like" and "a step of selecting 
and saving image data according to the result of the good or bad evaluation 1 '. 
20 [Embodiments] 

Hereafter, the embodiments of the present invention are explained 
based on the drawings. 
(First Embodiment) 

Fig. 3 is a block diagram which shows the first embodiment. 
25 Moreover, the first embodiment corresponds to the invention of claims 1, 2, 4, 
5 and 7. 

In Fig. 3, a shooting lens 22 is provided at the front face of the 
electronic camera 21 . The light receiving face of an image pick-up element 23 
is arranged on the image space side of the shooting lens 22. 
30 The image output of this image pick-up element 23 is directly stored in 

the image memory 25 via an image processor 24 which performs color signal 
processing, AID conversion, y correction, image compression and the like. 
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Other than this, in the image memory 25, reading and writing of the data are 
performed via the data bus of the microprocessor 26. 

Moreover, blur amount detecting sensors 29a and 29b that are made of 
an angular speed sensor such as a piezoelectric gyro are arranged within the 
5 case of the electronic camera 2 1 . The blur amount detecting sensor 29a 
detects the blur amount in the vertical direction (pitching). The other blur 
amount detecting sensor 29b detects the blur amount in the horizontal 
direction (yawing). Output terminals of these blur amount detecting sensors 
29a and 29b are respectively connected to the A/D input terminal of the 

1 0 microprocessor 26. 

Moreover, on the top face of the case of the electronic camera 21, a 
release button 30 is arranged. The switch output of the release button 30 is 
connected to the microprocessor 26. 

Moreover, an electronic shutter control signal from the 

1 5 microprocessor 26 is given to the CCD driving circuit 3 1 . The CCD driving 
circuit 3 1 forms a driving pulse corresponding to this control signal, and gives 
it to the image pick-up element 23. In addition, a timer 32 and an infrared ray 
transmission interface 33 are connected to the microprocessor 26. 

Moreover, the corresponding relationships of the present invention and 

20 the first embodiment are as follows. Image pick-up means 1 corresponds to 
the image pick-up element 23 and the CCD driving circuit 31. The temporary 
memory means 2 corresponds to the image memory 25 and "a function which 
differentially compresses and temporarily stores image data" of the image 
processor 24. The shooting evaluation means 3 corresponds to the blur 

25 amount detecting sensors 29a and 29b. The still image selection means 4 

corresponds to "a function which selects image data based on the blur amount" 
of the microprocessor 26. The image saving means 5 corresponds to the image 
memory 25 and "a function which saves the selected image data" of the 
microprocessor 26. 

30 Next, the operation of the first embodiment is explained. 

Fig. 4 is a flowchart to explain the operation of the first embodiment. 



1 
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First of all, when the main power of the electronic camera 21 is turned 
on 5 the microprocessor 26 waits until the release button 30 is pressed (NO side 
of SI of Fig. 4). 

Here, when the release button 30 is pressed (YES side of SI of Fig. 4), 
5 the microprocessor 26 activates the CCD driving circuit 3 1 , and temporarily 
discharges the unnecessary charge on the image pick-up element 23. After 
discharging the unnecessary charge, a signal charge is newly accumulated on 
the image pick-up element 23 corresponding to the brightness of an object 
which is projected to the light receiving face (S2 of Fig. 4). 
1 0 During the accumulating period of this kind of signal charge, the 

microprocessor 26 takes in a blur amount Wl in the vertical direction from the 
|3 blur amount detecting sensor 29a. A blur amount W2 in the horizontal 

2 direction is obtained from the other blur amount detecting sensor 29b. The 

% microprocessor 26 calculates the sum of the squares or the sum of the absolute 

Q 15 values of the blur amounts Wl and W2, and takes this value as the blur 

M amount W of the entire electronic camera 21 (S3 of Fig. 4). 

%, When a predetermined accumulation time passes, the microprocessor 

# 26 reads out the image data from the image pick-up element 23 via the CCD 

p] driving circuit 31 (S4 of Fig. 4). 

S 20 The image processor 24 records this image data in a temporary 

memory area of the image memory 25 after performing A/D conversion, y 
correction, image compression and the like. Moreover, for the image 
compression here, differential compression is adopted which is the same as in 
MPEG or the like. Moreover, at this time, the microprocessor 26 records the 
25 blur amount W relating to the image data (S5 of Fig. 4). 

The above mentioned series of operations S2-S5 are repeatedly 
executed until a limited time of 0.3 seconds elapses from the release operation 
(YES side ofS6 of Fig. 4). 

Through the operation until this point, image data of a plurality frames 
30 that are imaged during the 0.3 seconds from the release operation are recorded 
in the image memory 25 along with the blur amount W during the shooting 
period. 
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The microprocessor 26 searches for the smallest value among the blur 
amounts W, and finds image data A which was imaged during the period for 
which the smallest blur amount W is detected (S7 of Fig. 4). 

Fig. 5 is a diagram which shows the condition of the time change and 
5 overall blur amount W. According to Fig. 5, it can be expected that the blur 
amount W becomes smallest approximately once for every 0.3 seconds. 
Accordingly, the image data A which is selected as described above has 
sufficiently small hand shaking and it is predicted that it is good image data. 

The microprocessor 26 records this image data A in the saving area of 
10 the image memory 25 (S8 of Fig. 4). Moreover, it is acceptable to finish the 
processing of the image data A by performing a change of the management 
area, the image memory 25 and the file attributes without actually shifting the 
image data A in the image memory 25. Moreover, when the image data A is 
differentially compressed, it may be newly JPEG compressed after being 
1 5 image decompressed. 

By the operation explained above, in the first embodiment, the image 
data which has the smallest blur amount W among the image data that are 
continuously imaged is selected. Accordingly, it is possible to obtain image 
data which has small hand shaking without using a conventional hand shaking 
20 correction mechanism at all. 

Moreover, since it is not necessary to arrange an optical system for the 
hand shaking correction in the shooting lens 22, a compact lightweight 
shooting lens 22 can be easily obtained. 

In addition, because there is no need to maintain space in order to 
25 arrange the optical system for hand shaking correction in the shooting lens 22, 
the degree of design freedom of the shooting lens 22 becomes higher. Because 
of this, it has become possible to improve the operationability of the shooting 
lens 22 without having any problems. 

Moreover, since the inner reflection by the optical system for the hand 
30 shaking correction is resolved, flaring at the time of performing backlight 
shooting is decreased. 

In addition, since there is no need to have a driving mechanism for the 
hand shaking correction, it is possible to extend the battery life to conserve the 
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electric power consumption. Moreover, the disadvantages of occurrence of 
noise or vibration from the driving mechanism for the hand shaking correction 
are resolved. 

Moreover, since the image memory 25 is jointly used for both the 
5 temporary storing and saving of the image data, there is no need to provide the 
image memory separately, and the structure of the electronic camera 21 can be 
simplified. 

Moreover, in the above mentioned embodiment, the memory area of 

the image memory 25 is fixedly divided into the temporary memory area and 
1 0 the saving area, but the present invention is not limited to this. For example, it 

is acceptable to movably divide the temporary memory area of the image 

memory 25. With this kind of structure, it becomes possible to save the image 

data by using the entire memory area of the image memory 25 by dividing the 

temporary memory area into the saving area gradually. 
15 Next, another embodiment is explained. 

(Second Embodiment) 

Fig. 6 is a block diagram which shows the second embodiment. 

Moreover, the second embodiment corresponds to the invention that is 

described in claims 1, 3, 7 and 10. 
20 In Fig. 6, a shooting lens 42 is provided on a front face of the 

electronic camera 41 . The light receiving face of an image pick-up element 43 

is arranged on the image space side of the shooting lens 42. 

The image output from the image pick-up element 43 is connected to 

the data input of the image memory 45 via the image processor 44 which 
25 performs color signal processing, A/D conversion, y correction and the like. 

Meanwhile, the data output of the image memory 45 is connected to the data 

input of the microprocessor 46. 

A memory card 48 is detachably connected to the data output terminal 

of the microprocessor 46 via the image recording part 47. 
30 Meanwhile, blur amount detecting sensors 49a and 49b that are 

composed of an angular speed sensor such as a piezoelectric gyro are arranged 

within the case of the electronic camera 41. The outputs of these blur amount 
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detecting sensors 49a and 49b are respectively connected to A/D input 
terminals of the microprocessor 46. 

Furthermore, a release button 50 is arranged on the top face of the case 
of the electronic camera 41, and the switch output of the release button 50 is 
5 connected to the microprocessor 46. 

An electronic shutter control signal from the microprocessor 46 is 
given to the CCD driving circuit 51. The CCD driving circuit 51 generates a 
driving pulse in response to this control signal, and forwards it to the image 
pick-up element 43. Other than this, a timer 52 is connected to the 
1 0 microprocessor 46. 

The corresponding relationships of the present invention and second 
embodiment are as follows. The imaging means 1 corresponds to the image 
pick-up element 43 and the CCD driving circuit 5 1, the temporary memory 
means 2 corresponds to the image memory 45 and "a function that temporarily 
15 stores the image data spanning from before to after the release operation" of 
the image processor 44, the shooting evaluation means 3 corresponds to the 
blur amount detecting sensors 49a and 49b and "a function which measures the 
release time lag" of the timer 52 and the microprocessor 46, the still image 
selection means 4 corresponds to "a function which selects the image data 
20 based on an evaluation value" of the microprocessor 46, and the image saving 
means 5 corresponds to the image recording part 47 and the memory card 48. 
Next, the operation of the second embodiment is explained. 
Fig. 7 is a flowchart which explains the operation of the second 
embodiment. 

25 First of all, when the main power of the electronic camera 41 is turned 

on, the microprocessor 46 discharges unnecessary charges in the image 
pick-up element 43 via the CCD driving circuit 51. After thus discharging 
unnecessary charges, signal charges are accumulated in the image pick-up 
element 43 according to the brightness of the object which is projected on the 

30 light receiving face (SI 1 of Fig. 7). 

During the accumulation period of the signal charge, the 
microprocessor 46 obtains the blur amount Wl in the vertical direction from 
the blur amount detecting sensor 49a. The blur amount W2 in the horizontal 
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direction is obtained from the other blur amount detecting sensor 49b. The 
microprocessor 46 calculates the sum of the square values, the sum of the 
absolute values or the like for these blur amounts Wl and W2, and takes this 
as the overall blur amount of the electronic camera 41 (S12 of Fig. 7). 
5 Next, the microprocessor 46 obtains the current time as the shooting 

time Te from the timer 52 (SI 3 of Fig. 7). 

In this condition, when a predetermined accumulation time has passed, 
the microprocessor 46 reads out the image data from the image pick-up 
element 43 via the CCD driving circuit 51 (S14 of Fig. 7). 
1 0 The image processor 44 temporarily stores this image data in the image 

memory 45 after performing A/D conversion, y correction, and the like (SI 5 of 
Fig. 7). At this time, the microprocessor 46 stores the blur amount W and the 
shooting time Te in correlation with the image data (SI 7 of Fig. 7). 

When the image data and the image memory 45 have already reached 
15 up to seven frames (S 16 of Fig. 7), the newest data is written and recorded in 
place of the oldest data in the image memory 45 (SI 8 of Fig. 7). 

Here, the microprocessor 46 evaluates whether the release button 50 is 
pressed (SI 9 of Fig. 7). 

When the release button 50 is pressed (YES side of S19 of Fig. 7), the 
20 microprocessor 46 obtains the current time from the timer 52, and stores it as 
the time Tr of the release operation (S20 of Fig. 7). 

The above-mentioned operations SI 1-20 are repeatedly executed until 
four frames of the image data after the release operation have been recorded 
(NO side ofS21 of Fig. 7). 
25 On the other hand, when four frames of the image data have been 

recorded after the release operation (YES side of S21 of Fig. 7), the 
microprocessor 46 executes the selection of the image data by the following 
procedure after suspending the imaging operation. 

First of all, the microprocessor 46 calculates the evaluation value E by 
30 using the equation (1) for each image data in the image memory 45 (S22 of 
Fig. 7). 

Evaluation value E = a . | Te - Tr | + p • | W 1 . . . (1) 



Here, the first item of the right side is an item relating to the release 
time lag, and the second item is an item relating to the blur amount W. 
Additionally, the coefficients a and (3 are to perform the weighting of these 
two items (for example, they are set as oc=l, (3=1 or the like). 
5 The microprocessor 46 searches for the smallest value among 

individual evaluation values E 5 and finds the image data A which is related to 
the smallest evaluation value E (S23 of Fig. 7). 

The microprocessor 46 reads out this image data A from the image 
memory 45 and image compresses the data. The microprocessor 46 saves the 
10 image-compressed image data A onto the memory card 48 via the image 
recording part 47 (S24 of Fig. 7). For the processing of the image 
compression, it is acceptable to complete it at steps S17 and SI 8 in Fig. 7 
instead of performing it at this point. 

Next, the microprocessor 46 returns the operation to step SI 1 after 
15 initializing the image memory 45 and the control data (S25 of Fig. 7). 

According to the series of operations that are explained above, in the 
second embodiment, the image data in which the evaluation value E is the 
smallest is selected among the continuously imaged image data. Accordingly, 
it is possible to obtain the image data in which the hand shaking is smallest 
20 and in which the release time lag is smallest by taking the evaluation value E 
as the standard. 

Additionally, since the selection of the image data is performed from 
among image data spanning from before to after the release operation, more 
adequate image data can be selected without being limited to the data obtained 
25 after performing the release operation. 

In the above-mentioned second embodiment, the temporary storing of 
the image data is started by turning on the main power, but the present 
invention is not limited to this. For example, it is acceptable for the 
microprocessor 46 to detect the half-pressed state of the release button 50 and 
30 to start the temporary storing of the image data from the half-pressed point. In 
this kind of structure, because it is not necessary to always perform the 
temporary storing of the image data, it is possible to conserve electric power of 
the electric camera. 
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Next, another embodiment is explained. 
(The Third Embodiment) 

Fig. 8 is a block diagram showing the third embodiment. 
In Fig. 8, a shooting lens 62 is fixed at a front surface of the electronic 
5 camera 6 1 . The light-receiving face of an image pick-up element 63 is 
disposed on the image space side of the shooting lens 62. 

The image output of the image pick-up element 63 is given to a 
microprocessor 65 through an image processor 64, which performs color 
signal processing, A/D conversion, y correction, and the like. Furthermore, an 
10 image memory 66 is connected to the data bus of the microprocessor 65. 

Additionally, a memory card 68 is detachably connected to the data 
output terminal of the microprocessor 65 through an image recorder 67. 

Furthermore, the blur amount detection sensors 69a and 69b 
comprising an angular speed sensor such as a piezoelectric gyro are disposed 
15 inside of the case of the electronic camera 61 . The outputs of the blur amount 
detection sensors 69a and 69b are respectively connected to A/D input 
terminals of the microprocessor 65. 

In addition, a release button 70 is disposed on the top of the case of the 
electronic camera 61, and the switch output of the release button 70 is 
20 connected to the microprocessor 65. 

Additionally, an electronic shutter control signal from the 
microprocessor 65 is given to a CCD driving circuit 71 . The CCD driving 
circuit 71 forms a driving pulse in response to the control signal and gives it to 
the image pick-up element 63. 
25 Furthermore, with respect to the corresponding relationships between 

the invention as set forth in claims 6 and 7 and the third embodiment, the 
image pick-up means 1 corresponds to the image pick-up element 63 and the 
CCD driving circuit 71, the shooting evaluation means 3 corresponds to the 
blur amount detection sensors 69a and 69b, the recording medium 10 
30 corresponds to the image memory 66, the comparison means 1 1 corresponds to 
a "function to perform comparison between old and new blur amount" of the 
microprocessor 65, and the image overwriting means 12 corresponds to a 
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"function to overwrite the image data to the image memory 66" of the 
microprocessor 65. 

The following explains the operation of the third embodiment. 

Fig. 9 is a flow chart explaining the operation of the third embodiment. 
5 First, when the main power is turned on to the electronic camera 6 1 , 

the microprocessor 65 determines the maximum allowable value of the blur 
amount, based upon the current shutter speed and focal distance (Fig. 9 S31). 

Next, the microprocessor 65 initially sets the maximum allowable 
value which was thus determined at the minimum blur amount (Fig. 9 
10 S32). 

The microprocessor 65 returns to step S31 until the release button 70 is 
pressed, and the above operation is regularly repeated (NO side of Fig. 9 S33). 

Meanwhile, when the release button 70 is pressed (YES side of Fig. 9 
S3 3), the microprocessor 65 repeatedly performs steps S3 5 -40 as follows from 
15 the time of the release operation until 0.5 second has elapsed (Fig. 9 S34). 

First, the microprocessor 65 temporarily discharges unnecessary 
charges from the image pick-up element 63 via the CCD driving circuit 71. 
After thus discharging unnecessary charges, the signal charge is accumulated 
in response to the brightness of the object image which is projected onto the 
20 light-receiving face in the image pick-up element 63 (Fig. 9 S35). 

During the accumulation period of the signal charge, the 
microprocessor 65 obtains the blur amount Wl in the up-and-down direction 
from the blur amount detection sensor 69a. The blur amount W2 in the 
right-and-left direction is obtained from the other blur amount detection sensor 
25 69b. The microprocessor 65 calculates the sum of the square values or the 

sum of the absolute values of the blur amounts Wl and W2, and this is defined 
as the overall blur amount W of the electronic camera 61 (Fig. 9 S36). 

Here, the microprocessor 65 compares the size of the minimum blur 
amount W mm and the blur amount W. 
30 As a result of this type of comparison, when the blur amount W is 

larger (NO side of Fig. 9 S37), the microprocessor 65 does not read the image 
data from the image pick-up element 63 and returns the operation to step S34. 
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Furthermore, at the time of this determination, since the 
microprocessor 65 discharges unnecessary charge from the image pick-up 
element 63, it is acceptable to begin the following frame of the charge 
accumulation as soon as possible. By this type of operation, it is possible to 
5 increase the number of shooting frames per unit time by minimizing the waste 
of accumulation time. 

Meanwhile, when the blur amount W is smaller (YES side of Fig, 9 
S3 7) the microprocessor 65 reads the image data from the image pick-up 
element 63 after a predetermined accumulation time elapses (Fig. 9 S38). 
10 The microprocessor 65 takes in the image data through the image 

processor 64 and is overwritten and recorded in the image memory 66 (step 
S39). 

Along with this type of overwriting recording, after the microprocessor 
65 sets the current blur amount W at the minimum blur amount W mm (step 
15 S40), the operation returns to step S3 4. 

After the above-mentioned series of operations S34-40 are repeatedly 
performed until the limit time 0.5 seconds has elapsed since the release 
operation, the microprocessor 65 moves the operation to step S41. 

By the operation up to the present, the image data with the smallest 
20 blur amount W among the image data which is imaged in 0.5 seconds from the 
release operation is recorded in the image memory 66. 

In this type of case (YES side of Fig. 9 S41), after the microprocessor 
65 image-compresses the residual image data within the image memory 66, the 
data is saved on the memory card 68 through the image recorder 67 (Fig. 9 
25 S43). In addition, with respect to the image compression processing, instead 
of performing the processing here, it is acceptable to have the processing 
performed in step S39 shown in Fig. 9. 

After saving of the image data is completed, the microprocessor 65 
returns the operation to step S31 after the image data within the image 
30 memory 66 is erased in preparation for the following shooting operation (Fig. 
9 S44). 

Furthermore, when the blur amount W does not fall under the largest 
allowable value of the blur amount even one time, the image data cannot be 
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recorded in the image memory 66 at all. Thus, when no image data exists in 
the image memory 66 (NO side of Fig. 9 S41), the microprocessor 65 
determines that blurring due to hand shaking was too much, so the operation 
returns to step S31 after processing of the "warning of blurring due to hand 
shaking" is performed (Fig. 9 S42). 

By the operation which was explained above, in the third embodiment, 
image data with much less blur amount is saved in the image memory 66. 
Therefore, it is possible to obtain image data with less blurring due to hand 
shaking without using the conventional correction mechanism for blurring due 
to hand shaking. 

Furthermore, the image data is successively overwritten and recorded 
in the image memory 66, so the capacity to store at least one frame of image 
data is sufficient. 

Additionally, in the third embodiment, image data with less blur 
amount is saved in the image memory 66 based upon the comparison of the 
blur amount, but the invention is not limited to this. It is also acceptable to 
select the image data which will be left in the image memory 66 based upon an 
evaluation value including the evaluation items or the like as set forth in 
claims 7-10. 

Furthermore, in the third embodiment, when the blur amount W does 
not fall below the "largest allowable value of the blur amount", the image data 
is not recorded at all, but the invention is not limited to this. For example, the 
first image data or the like can be temporarily recorded, and after that, the 
image data can be updated every time the blur amount W falls below the 
largest allowable value. In this type of structure, the image data with the 
smallest blur amount W is eventually recorded. 

Additionally, in the first through third embodiments, based upon the 
blur amount or the evaluation value, only one frame of image data is saved, 
but the invention is not limited to this. For example, it is also acceptable to 
save a predetermined number of image data beginning from the highest 
ranking evaluated position based upon the blur amount or the evaluation value. 
In this type of structure, the operator can later select the image data with the 
best "shutter chance" among a specified number of image data. 
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The following explains another embodiment. 
(Fourth Embodiment) 

Fig. 10 is a block diagram showing the fourth embodiment. 

In Fig. 10, a zoom lens 102 is fixed at the front of an electronic camera 
5 101. The light-receiving face of an image pick-up element 103 is disposed on 
the image space side of the zoom lens 102. 

The image output from the image pick-up element 103 is connected to 
an image compressor 106a via the image processor 104 which performs color 
signal processing, A/D conversion, y correction and the like and the image 
10 memory 105. The output of the image compressor 106a is connected to a 
microprocessor 106. 

Furthermore, a memory card 108 is detachably connected to the 
microprocessor 106 via an image recorder 107. 

Furthermore, a release button 110 and a shooting mode selection 
15 button 111 are disposed on the housing of the electronic camera 101, and the 
switch outputs of these operation parts are connected to the microprocessor 
106. 

Additionally, an electronic shutter control signal from the 
microprocessor 106 is given to the CCD driving circuit 1 12. The CCD driving 

20 circuit 112 forms a driving pulse in response to the control signal and gives the 
driving pulse to the image pick-up element 103, 

Furthermore, a photometry part 1 13 to measure the object brightness, a 
range finding part 1 14 to measure the object distance, an encoder 1 15 to detect 
the focal distance from the lens position, and a flash part (so-called strobe) 116 

25 are disposed on the electronic camera 101 and are respectively connected to 
the microprocessor 106. 

Furthermore, with respect to the corresponding relationships between 
the invention as set forth in claims 1, 2 and 8 and the fourth embodiment, the 
image pick-up means 1 corresponds to the image pick-up element 103, the 

30 CCD driving circuit 112, and the zoom lens 102, the temporary memory 

means 2 corresponds to the image memory 105, the shooting evaluation means 
3 corresponds to a "function to convert the image data to a spatial frequency 
component' 1 of the image compressor 106a, the still image selection means 4 



f 
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corresponds to a "function to select image data based upon the spatial 
frequency component" of the microprocessor 106, and the image saving means 
5 corresponds to the image recorder 107 and the memory card 108. 

The following explains the operation of the fourth embodiment. 
5 Fig. 1 1 is a flow chart explaining the operation of the fourth 

embodiment. 

First of all, when the main power is turned on to the electronic camera 
101 , the microprocessor 106 waits until the release button 1 10 is pressed (NO 
side of Fig. 11 SI). 

10 Here, when the release button 1 10 is pressed (YES side of Fig. 1 1 SI), 

the microprocessor 106 determines a current shooting mode (Fig. 11 S2). 

If the current shooting mode is not any of the following cases (1) - (3), 
the microprocessor 106 returns the operation to step SI after an ordinary 
shooting (shooting that images and records one frame) is performed (Fig. 1 1 

15 S3). 

(1) Night view shooting mode - a mode which can cut the flash 
emitted light, adjust the focus at infinite, and expose for a long period of time. 

(2) Macro mode - a mode which sets the focus of the lens at the 
macro area and performs close-up shooting. 

20 (3) Sports mode — a mode which sets the exposure time as short as 

possible and shoots an object which moves at high speed. 

Meanwhile, when the current shooting mode is any of these shooting 
modes, there is a particularly high possibility of blurring due to hand shaking, 
movement of the object, and/or misfocus, so the microprocessor 106 performs 
25 the countermeasure operations of step S4 and after. 

First of all, the microprocessor 106 instructs a plurality of sequential 
shootings (3 frames as an example here) to the CCD driving circuit 1 12. The 
CCD driving circuit 1 12 consecutively reads three frames of image data from 
the image pick-up element 103. The three frames of the image data are 
30 temporarily stored in the image memory 105 after color signal processing, y 
correction, and the like is performed by the image processor 104 (Fig. 1 1 S4). 

Next, the microprocessor 106 instructs DCT conversion (discrete 
cosine transformation) to the image compressor 106a. The image compressor 



106a takes in a specified area of the screen (for example, the center of the 
screen) and performs DCT conversion with respect to three frames of image 
data within the image memory 105 (Fig. 1 1 S5). 

The microprocessor 106 takes in the spatial frequency component after 
5 the DCT conversion and selects the image data including the highest spatial 
frequency component among the three frames (Fig. 1 1 S6). 

Here, when there is only one piece of selected image data (NO side of 
Fig. 1 1 S7), the microprocessor 106 moves the operation to step Sll. 

Meanwhile, when a plurality of selected image data are available (YES 
10 side of Fig. 1 1 S7), the microprocessor 106 selects the spatial frequency 

component with the largest amplitude in the high area among the selected data 
(Fig. 11 S8). 

Here, when there is one piece of selected image data (NO side of Fig. 
1 1 S9), the microprocessor 106 moves the operation to step SI L 
15 Meanwhile, when there are still a plurality of selected image data (YES 

side of Fig. 11, S9), the microprocessor 106 selects the first shot data among 
the selected image data (Fig. 1 1 S10). 

After the image data is thus narrowed down to one, the microprocessor 
106 image-compresses the image data via the image compressor 106a, and the 
20 image data is recorded to the memory card 1 08 (Fig. 1 1 S 1 1). 

By the operation which was explained above, in the fourth 
embodiment, the image data with the most ample spatial frequency component 
in the high area is selected among the image data which has been continuously 
imaged and is recorded. Therefore, it is possible to select image data in which 
25 blurring due to hand shaking, movement of the object, misfocus, or the like is 
appropriately small. 

Furthermore, in the fourth embodiment, by using conversion such as 
DCT conversion, the spatial frequency component of the image data is 
accurately determined, but the present invention is not limited to this. For 
30 example, it is acceptable to easily determine the spatial frequency component 
by using a well-known spatial frequency filter (e.g., a high pass filter which 
takes the difference between the adjacent pixels), contrast detection, or the 
like. 
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The following explains another embodiment. 
(Fifth Embodiment) 

The fifth embodiment is an embodiment which corresponds to the 
present invention as set forth in claims 1, 2, 8, and 9. Additionally, the 
structure of the fifth embodiment is virtually the same as the fourth 
embodiment (Fig. 10), so the structural explanation is omitted here. 

Fig. 12 is a flow chart explaining the operation of the fifth 
embodiment. 

The following explains the operation of the fifth embodiment in 
accordance with Fig. 12. 

First, when the main power is turned on to the electronic camera 101, 
the microprocessor 106 waits until the release button 1 10 is pressed (NO side 
of Fig. 12, SI). 

Here, when the release button 1 10 is pressed (YES side of Fig. 12 SI), 
the microprocessor 106 measures the object brightness through the photometry 
part 113 and determines the exposure time to obtain the appropriate exposure 
(Fig. 12 S2). 

Next, the microprocessor 106 detects the focal distance of the zoom 
lens 102 through the encoder 115. Furthermore, the microprocessor 106 
detects the object distance through the range finding part 114 (Fig. 12 S3). 

Here, the microprocessor 1 06 determines whether the current mode 
setting is the flash shooting mode (Fig. 12 S4). In the case of the flash 
shooting mode, the possibility of blurring due to hand shaking or movement of 
the object is lower, so the microprocessor 106 returns the operation to step SI 
after ordinary shooting (shooting to image and record one frame) is performed 
(Fig. 12 S5). 

Meanwhile, when the current mode setting is other than the flash 
shooting mode, the microprocessor 106 performs the following condition 
determinations (1) and (2). 

(1) Whether the exposure time is longer than a specified time t. 

(2) Whether the image magnification (approximately equal to focal 
distance/object distance) is larger than a specified magnification y. 
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When neither of these conditions are established (NO side of Fig. 12 

56) , the microprocessor 106 determines that there is little possibility of 
blurring due to hand shaking or movement of the object, and the operation is 
returned to step SI after the ordinary shooting is performed (Fig. 12 S5). 

5 Meanwhile, when either of these conditions is established (YES side of 

Fig. 12 S6), the microprocessor 106 performs the countermeasure operation of 
step S7 and after. 

First, the microprocessor 106 instructs continuous shooting of a 
plurality of frames (3 frames as an example here) to the CCD driving circuit 
10 1 12. The CCD driving circuit 1 12 sequentially reads three frames of image 
data from the image pick-up element 1 03. The three frames of image data are 
temporarily stored in the image memory 105 through the image processor 104 
after color signal processing, y correction, and the like is performed (Fig. 12 

57) . 

15 Next, the microprocessor 106 instructs image compression to the 

image compressor 106a. The image compressor 106a compresses one frame 
of image data for testing and determines an appropriate scale factor (a well- 
known parameter value to govern the condition of quantization in the image 
compression) in order to approach a desired compression encoding amount. 

20 The image compressor 106a uniformly uses the scale factor value and 

sequentially image-compresses three frames of image data (Fig. 12 S8). This 
method is generally known as fixed-length compression of JPEG. 

Here, the microprocessor 106 compares the sizes of the encoding 
amounts after compression (compressed encoding amounts) of the three 

25 frames of image data and selects the image data with the largest compressed 
encoding amount (Fig. 12 S9). 

Here, when there is one piece of selected image data (NO side of Fig. 
12 S10), the microprocessor 106 moves the operation to step S12. 

Meanwhile, when there are a plurality of selected image data (YES 

30 side of Fig. 12 S10), the microprocessor 106 selects the data which was first 
shot among the selected image data (Fig. 12 SI 1). 
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After the image data is thus narrowed down to one, the microprocessor 
106 records the selected image data (already compressed) to the memory card 
108 (Fig. 12S12). 

By the operation which was explained above, in the fifth embodiment, 
5 the image data with the largest compressed encoding amount is selected 

among the image data which has been continuously imaged and is recorded to 
the memory card 108. Therefore, the image with generally little blurring due 
to hand shaking, movement of the object, and misfocus and with the most 
ample spatial frequency component in the high area can be recorded onto the 
10 memory card 108. 

Furthermore, in the fifth embodiment which was described above, 
O when the image magnification is larger than the specified magnification y, it is 

|wi in a mode that selects a good image (an image in a good shooting state), but 

JJ the invention is not limited to this. For example, it is acceptable to enter a 

N 15 mode which selects a good image when the focal distance is longer than the 

N specified value. 

& Furthermore, in the fifth embodiment which was described above, 

I™ three frames of image data are image-compressed over the entire screen, but 

§0 the present invention is not limited to this. For example, it is also acceptable 

fig 20 to extract only a specified area (for example, the center of the screen) on the 

screen from the three frames of image data, perform the image compression, 
and obtain the compressed encoding amount for evaluation. In this type of 
operation, the comparison of the spatial frequency component is performed 
limited to the specified area. Therefore, even if it is in a shooting condition 
25 where the background might be blurry such as zoom shooting or wide-angle 
shooting, it is possible to accurately select clear image data within the 
specified area. Furthermore, when the compressed encoding amount for 
evaluation is obtained, image compression for only the specified area is 
sufficient, so it is possible to significantly shorten the processing time to 
30 obtain the compressed encoding amount for evaluation. 

In addition, in the fifth embodiment which was described above, after 
three frames of continuous shooting are all completed, three frames of image 
compression begins, but the present invention is not limited to this. For 
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example, it is acceptable to increase the number of shooting per unit time by 
simultaneously performing the previous frame of image compression and the 
following frame of image pick-up operation. Particularly, in this type of 
operation, it is possible to simultaneously perform the image pick-up operation 
5 along with the old and new comparison of the compressed encoding amount, 
so it is possible to structure an electronic camera to overwrite and record better 
image data such as the present invention. 

Furthermore, in the first through fifth embodiments which were 
described above, the case is explained in which one good image is saved, but it 

1 0 is possible to apply the present invention to a case in which a plurality of good 
images are saved. For example, in the case of exposure bracketing (a mode 
that shoots several times while changing the exposure condition), the operation 
to save one good image under the same exposure condition can be repeated 
while changing the exposure condition. 

1 5 Furthermore, in the first through fifth embodiments which were 

described above, the display function of the electronic camera is not 
particularly explained, but it is possible to perform various displays related to 
the present invention. For example, a mode display such as "a mode to select 
an image in response to a good/bad evaluation of the shooting state" may be 

20 performed within the view finder, and/or on the monitor screen of tbe 

electronic camera, and/or the number of the current sample of image data 
and/or the number of remaining samples can be displayed by using pictures, 
characters, or the like. With this type of structure, it is possible to inform the 
photographer of the operation state of the electronic camera in detail 

25 In addition, the result of a goo&'bad evaluation of the shooting state 

(size of the blur amount or the like) can be displayed by using pictures, 
characters, or the like. At this time, along with the display of a good/bad 
evaluation, it is acceptable to display (for example, thumbnail display) the 
image data which is temporarily stored. With this type of structure, the 

30 photographer considers the image display and the display of a good/bad 
evaluation and can appropriately select desired image data. 

Furthermore, when the good/bad evaluation in a shooting state is less 
than a threshold, a warning display (including a warning or the like) can be 
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performed, and/or a display to inform that the good/bad evaluation is the 
maximum (including a warning or the like) can be performed. In this type of 
structure, the photographer is informed of the goodness or badness of the 
shooting state, so it is possible to lead the shooting to a better shooting state. 
5 Furthermore, in the above-mentioned embodiment, the electronic 

camera of a unitary structure is explained, but the present invention is not 
limited to this. For example, it is possible to apply the present invention to an 
electronic camera which is separately structured by an image pick-up unit and 
information equipment (computer or the like). 
10 As a specific example of the above case, the operations can be divided 

into: (1) The image data which is continuously imaged in the image pick-up 
unit side is temporarily stored. (2) An image is selected and saved among a 
series of image data in response to the good/bad evaluation of the shooting 
!jj state by the program execution of the computer side. 

Q 1 5 Furthermore, when the present invention is applied to a computer, it is 

1 acceptable to independently perform "the image selection program to select 

" r J and save an image among a series of image data in response to the goocM^ad 

5 evaluation of the shooting state" on the computer side. Needless to say, in this 

type of structure, there is a disadvantage such that the collection of 
20 information of the shooting state from the camera side is insufficient, but it is 
possible to perform the operation as a single computer if the good/bad 
evaluation of the spatial frequency component is available, so it is possible to 
obtain almost the same operation effect as the structure in the present 
invention. 

25 In the invention, the image data which has been imaged during the 

period of time when the shooting state is the best is selected from among the 
image data which has been continuously imaged. Therefore, it is possible to 
obtain image data in a good shooting state without using the conventional 
correction mechanism for blurring due to hand shaking. 

30 Therefore, it is possible to omit the optical system for the conventional 

correction of blurring due to hand shaking, and size reduction and weight 
reduction of the shooting lens can be improved. 
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Furthermore, it is possible to omit the space to dispose the optical 
system for the correction of blurring due to hand shaking from the shooting 
lens. As a result, the degree of freedom becomes high in terms of the optical 
design, and the aberration performance and the like of the shooting lens can be 
5 optimized without any difficulty. 

Furthermore, the slight internal reflection which occurs in the optical 
system for the conventional correction of blurring due to hand shaking can be 
solved. Therefore, the flare during backlight shooting can be decreased and 
the camera image quality can be significantly improved. 

1 0 Furthermore, it is possible to omit the driving mechanism for the 

conventional correction for blurring due to hand shaking or the like, and 
electricity conservation in the electronic camera can be improved. 
Additionally, problems such as noise and vibration from the driving 
mechanism for the correction for blurring due to hand shaking can be solved. 

1 5 Furthermore, the selection processing of the image data is performed 

after the shooting is completed, so there are advantages such that the 
processing load during the shooting period does not significantly increase and 
the number of shooting frames per time unit does not decrease much. 

In the invention, the temporary memory means begins the temporary 

20 storage of the image data after the release operation of the electronic camera. 
Because of this, it is possible to stop the image pick-up operation prior to the 
release operation. Accordingly, electricity conservation for the electronic 
camera can be improved. 

In the invention, the temporary memory means maintains the image 

25 data from before to after the release operation. Accordingly, not limited to the 
image data after the release operation, it is possible to accurately select the 
image data in a much better shooting state from the period spanning from 
before to after the release operation. 

Furthermore, blurring due to hand shaking has not yet occurred 

30 immediately before the release operation in accordance with the release 
operation. Therefore, when blurring due to hand shaking is evaluated as a 
shooting state, by adding the period immediately before the release operation 



to the sampling range of the image data, it is possible to select the image data 
with extremely little blurring due to hand shaking at high probability. 

Furthermore, the sampling range of the image data spans from before 
to after the release operation, so the worst value of the release time lag 
5 (equivalent to the edge point of the sampling range of the image data) can be 
decreased by almost half compared to the case when the sampling range of the 
same time length begins with the release operation. 

In the invention, the temporary memory means and the image saving 
means use the same memory mechanism. Therefore, there is no need for a 
1 0 memory mechanism for only the temporary memory means, and it is possible 
to simplify the construction of the electronic camera. 

In the invention, the image data which is continuously imaged is 
differentially compressed and then is temporarily stored. Therefore, it is 
possible to keep the encoding amount of the image data small and to minimize 
1 5 the memory capacity of the temporary memory means. 

Furthermore, if the memory capacity of the temporary memory means 
does not change, it is possible to increase the number of samplings of the 
image data which can be temporarily stored. In this case, because the selection 
is performed among more image data, the possibility of obtaining image data 
20 in a much better shooting state can be significantly higher. 

In the invention, image data in a much better shooting state is 
selectively retained among the image data which is continuously imaged. 
Therefore, it is possible to obtain image data in a good shooting state without 
using the conventional correction mechanism for hand shaking or the like. 
25 Additionally, image data is overwritten and recorded in the memory 

medium, so it is sufficient to have merely enough capacity to store at least one 
frame of image data. Therefore, it is not necessary to have a large capacity 
memory medium for temporary storage, and it is possible to simplify the 
construction of the electronic camera. 
30 In the invention, as a goocLTDad evaluation of the shooting state, the 

blur amount of the image pick-up means is detected. As a result, it is possible 
to select and save the image data with appropriately little hand shaking. 
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In the invention, as a standard of a good/bad evaluation of the shooting 
state, the spatial frequency component of the image data is used. As a result, it 
is possible to select and save image data with appropriately little overall 
blurring due to hand shaking, movement of the object, and misfocus. 
5 Particularly, this type of gooc^ad evaluation of the spatial frequency 

component can be performed by a calculation, so a piezoelectric gyro or the 
like for the detection of blurring due to hand shaking is not needed. Therefore, 
even if the invention as set forth in claim 8 is used, it is not particularly 
necessary to add a sensor part or the like to the conventional electronic 
10 camera, and it is possible to obtain the effects of the present invention with a 
simple structure at low cost. 

Furthermore, particularly, with respect to an object showing 
h2 unpredictable movement such as a flower swayed by the wind, it is extremely 

t- difficult to completely prevent misfocus by ordinary AF (autofocus) shooting 

§ 1 5 only. However, in the invention as set forth in claim 8, even under a bad 

j«a condition like this, based upon the spatial frequency component, it is possible 

^ : to reliably select and save the image data with little misfocus. 

^ In the invention, the high- area component amount of the spatial 

Q1 frequency is determined by the compressed encoding amount. This type of 

ijj 20 value of the compressed encoding amount can be obtained by the result of 

conventional image compression processing or the like, so it is not necessary 
to add a particular calculation processing, and it is possible to decrease the 
processing time and the calculation processing amount. 

In the invention, for the good/bad evaluation of the shooting state, the 
25 release time lag is used. As a result, it is possible to select and save good 
image data with comparatively little release time lag. 

Especially, in a state where temporary storage of the camera image has 
been performed since before the execution of the release operation, when 
image data with little release time lag is selected, it is possible to obtain image 
30 data where the release time lag is extremely close to 0. 
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What Is Claimed Is: 

1 . An electronic camera comprising: 

image pick-up means for continuously imaging an object; 

temporary memory means for temporarily storing plural frames 
5 of image data continuously imaged by said image pick-up means; 

shooting evaluation means for evaluating a good or bad 
shooting state of the image data imaged by said image pick-up means; 

still image selection means for selecting the image data with the 
highest evaluation of said shooting evaluation means among the image data 
10 stored in said temporary memory means; and 

image saving means for saving the image data selected by said 
still image selection means. 

2. The electronic camera as set forth in claim 1, 

wherein said temporary memory means begins temporary 
1 5 storage of the image data after the release operation of the electronic camera. 

3. The electronic camera as set forth in claim 1, 

wherein said temporary memory means sequentially takes in 
new image data from said image pick-up means and sequentially updates the 
image data in the temporary memory means during a waiting state of the 
20 release operation; and 

after the release operation of the electronic camera, stops the 
data update at the time of temporarily storing image data spanning from before 
to after the release operation of the electronic camera. 

4. The electronic camera as set forth in claim 1, 

25 wherein said temporary memory means and said image saving 

means use the same memory mechanism. 

5. The electronic camera as set forth in claim 1, 
wherein said temporary memory means differentially 

compresses plural frames of image data which are continuously imaged by 
30 said image pick-up means. 

6 . An electronic camera comprising : 

image pick-up means for continuously imaging an object; 
a memory medium that stores image data; 
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shooting evaluating means for evaluating a good or bad 
shooting state for individual image data imaged by said image pick-up means; 

comparison means for comparing an evaluation of said 
shooting evaluation means concerning image data within said memory 
5 medium with an evaluation of said shooting evaluation means concerning new 
image data from said image pick-up means; and 

image overwriting means for overwriting and recording new 
image data to said memory medium when the evaluation of the new image 
data is high in the old/new comparison of said comparison means. 
10 7. The electronic camera as set forth in claim 6, 

wherein, as at least one of the good or bad evaluations of said 
shooting state, said shooting evaluation means detects a blurring amount of 
said image pick-up means. 

8. The electronic camera as set forth in claim 7, 

15 wherein, as at least one of the good or bad evaluations of said 

shooting state, said shooting evaluation means determines the spatial 
frequency component of said image data. 

9. The electronic camera as set forth in claim 8, 

wherein said shooting evaluation means determines a high-area 
20 component amount of the spatial frequency, based upon a compressed 
encoding amount of said image data. 

10. The electronic camera as set forth in claim 9, 

wherein, as at least one of the good or bad evaluations of said 
shooting state, said shooting evaluation means determines a release time lag, 
25 which is a time difference between a release operation of the electronic camera 
and an image pick-up time of the image data. 



[Abstract of the Disclosure]', BEC 0 k 1 

The present inventiort^ates to appfectromc camera which images an 
object image and records image dafaTTarticularly, the present invention 
relates to technology to record image data in a good shooting state, such as 
5 with little blurring due to hand shaking. The invention has an image pick-up 
means 1 which continuously images an object, a temporary memory means 2 
which temporarily stores a plurality of frames of image data which are 
continuously imaged by the image pick-up means 1 ? a shooting evaluation 
means 3 which evaluates a good or bad shooting state of the image data 
10 imaged by the image pick-up means 1, a still image selection means 4 which 
selects the image data with the highest evaluation of the shooting evaluation 
means 3 among the image data which are stored in the temporary memory 
means 2, and an image saving means 5 which saves the image data which is 
selected by the still image selection means 4. 
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Declaration and Power of Attorney 
for Patent Application 

Japanese Language Declaration 



As a below named inventor, I hereby 
declare that: 

My residence, post office address and 
citizenship are as stated below next to my name. 
I believe I am the original, first and sole inventor 
(if only one name is listed below) or an original, 
first and joint inventor (if plural names are listed 
below) of the subject matter which is claimed and 
for which a patent is sought on the invention 
entitled: 



ELECTRONIC CAMERA 



□ ¥ n 0 

¥ e **je u 



ftwc, mnmm&mm 37 mm 1 &m se 
f^tt, _**sft&fg 35 mm 119 *ks<k tieo 

S : 



the specification of which 
(check one) 

□ is attached hereto. 

13 was filed on September 8, 1998 as 

Application Serial No. 09/149,001 

and was amended on • 

(if applicable) 

I hereby state that I have reviewed and 
understand the contents of the above identified 
specification, including the claims, as amended by 
any amendment referred to above. 

I acknowledge the duty to disclose 
information which is material to patentability as 
defined in Title 37, Code of Federal Regulations, 
§1.56. 

I hereby claim foreign priority benefits 
under Title 35, United States Code § 1 19 of any 
foreign applications) for patent or inventor's 
certificate listed below and/or any U.S. provisional 
applications) listed below and have also identified 
below any foreign application for patent or 
inventor's certificate having a filing date before that 
of the application on which priority is claimed: 



Prior foreign and/or provisional applications 



Priority claimed 



09-229637 



Japan 



26 August 1997 



(Number/*-^-) 


(Country/3&) 


(Day/Month/Year Filed/itiBWM 0) 


10-236102 - 


Japan 


21 August 1998 


(Number/#-^) 


(Country/il^ ) 


(Day/Month/Year Filed/i±HB*M 0 ) 


(Number/*^-) 


(Country/E§£) 


(Day/Month/Year Filed/iH«*M 0) 


(Number/*^-) 


(Country/ta^) 


(Day/Month/Year Fi1ed/a**M S) 



□ s 

(Yes/tiv^) (No/wwx) 



(Yes/fi^) 
□ 

(Yes/ti^) 



(No/v^;i) 



(NoAh^x.) 



□ □ 
(Yes/It^) (No/w^;t) 



3**S&:*lg 35 120 *i:I^< T1SCO 
#*cJB«<o±«as**llSN&#35 MM l!2 ft* l 

i^paKicfc^T. 5fe^uus<!ottiii0 t*ii^iirtui 

HI B * fctt P C T BBRJUJH 0 <omz&& £ 
«fi«iSIMIS 37 ^® 1 ftfg 56 *KK**>gfr*<o*« 



I hereby claim the benefit under Title 35, 
United States code, §120 of any United States 
application^) listed below and, in so far as the 
subject matter of each of the claims of this applica- 
tion is not disclosed in the prior United States 
application in the manner provided by the first 
paragraph of Title 35, United States Code, § 1 12. 
I acknowledge the duty to disclose material 
information as defined in Title 37, Code of Federal 
Regulations, §1.56 which occurred between the 
filing date of the prior application and the national or 
PCT international filing date of this application: 



(Application Serial No /tiMH&^r) 



(Filing Date/iliJS0) 



(Status: Patented, Pending, abandoned/ 



(Application Serial WaJthMtt) 



(Filing Date/ftlSB) 



(Status: Patented, Pending, abandoned/ 



*m is mm looi ft m <t 9 , t> u < tesyg^& 



I hereby declare that all statements made 
herein of my own knowledge are true and that all 
statements made on information and belief are 
believed to be true: and further that these statements 
were made with the knowledge that willful false 
statements and the like so made are punishable by 
fine or imprisonment, or both, under Section 1001 of 
Title 18 of the United States Code and that such 
willful false statements may jeopardize the validity 
of the application or any patent issued thereon. 



POWER OF ATTORNEY: As a named inventor, 
I hereby appoint the following attorney (s) and/or 
agent(s) to prosecute this application and transact all 
business in the Patent and Trademark Office 
connected therewith, (list name and registration 
number) 



James A. Oliff, Reg. No. 27,075; William P. Berridge, Reg. No. 30,024; 
Kirk M. Hudson, Reg. No. 27,562; Thomas J. Pardini, Reg. No. 30,41 1 ; 
Edward P. Walker, Reg. No. 31,450; Robert A. Miller, Reg. No. 32,771 and 
Mario A. Costantino, Reg. No. 33,565 



Send Correspondence To/*&j£ft5£: 

OLIFF & BERRIDGE 
P. O. BOX 19928 

ALEXANDRIA, VIRGINIA 22320 
USA 

Telephone: (703) 836-6400 

Direct Telephone Calls To (name and telephone numberyffj£fca£& XF9M&%r): 



Full name of sole or first inventor/*»^fctt?(l— 55W#wft* 

Hirotake NOZAKI 

Inventor's signature/iil&#!#£05£ a 

^4AaMsJ^> rtu^^jkC 

Residence/ftBfr 

Kawasaki-shi, Kanagawa-ken, Japan 

Citizenship/UH 
Japanese 

Post Office Address/#«*55fc 
c/o Nikon Corporation (Intellectual Property Headquarters) 
Fuji Building, 2-3, Marunouchi 3-chome 

Chiy oda-ku, Tokyo, Japan «____ == ^_^ =s — 

Full name of second joint inventor (if any)/!K-&^ 5S^#^ ft«(OESi" 
Satoshi EJIMA 

Second inventor's signature/Iff ~3!^#tf>^5 

Residence/f£0f n _ 1 
Setagaya-ku, Tokyo, Japan 

Citizenship/IUIS 
Japanese 

Post Office Address/S|5«$5& 

c/o Nikon Corporation (Intellectual Property Headquarters) 
Fuji Building, 2-3, Marunouchi 3-chome 

Chiyoda-ku, Tokyo, Japan 

Supply similar information and signature for third and subsequent joint inventors. 



Date/Btt 



Date/Btt 



